Changes in the viscosity of intestinal contents and growth performance of broiler chickens fed oat-based diets, as influenced by oat cultivar (dehulled or naked oats cv. Akt or Polar) and dietary level (150 or 300 and 250 or 500 g/kg, in starter and grower diets, respectively) and enzyme supplementation were investigated. The relative intestinal viscosity was determined at 21 and 42 days of age. The dietary level of oats, their cultivars and enzyme supplementation of diets had a significant influence on body weight gains and feed conversion in broiler chickens. The enzyme supplement significantly (P≤0.01) decreased intestinal viscosity and improved performance parameters in chickens.
INTRODUCTION
Naked oats (Avena nuda) are a valuable feed grain for poultry because of their beneficial nutritional properties (Hong et al., 2002; Kamińska, 2003) . The absence of the indigestible husk can be predicted to give an increased metabolizable energy (ME) content. Further advantages of naked oats include a relatively high protein content, a high concentration of essential amino acids and polyunsaturated oils, and significant antioxidant activity (Kosieradzka and Fabijańska, 2001; Svihus and Gullord, 2002) . However, the beta-glucans present at a level of 5-6% in naked oats increase the viscosity of the intestinal contents and pose problems of nutrient availability and growth inhibition, especially in young chickens. The use of feed enzymes, including beta-glucanase, in oat-based diets has, in some experiments, improved broiler growth and feed efficiency (Hetland and Svihus, 2001; Svihus and Gullord, 2002; Osek et al., 2003) . The objective of this study was to determine the effect of enzyme supplements on performance and intestinal content viscosity in broiler chickens fed oat-based diets.
MATERIAL AND METHODS
A total of 520 one-day-old Cobb broiler chickens were randomly allocated to thirteen dietary treatments (four replications of ten birds each) and kept in battery cages. They were given a starter diet (22.2% CP and 12.5 MJ ME/kg) from 7 to 21 days and a grower diet (19.7% CP and 12.9 MJ ME/kg) from 22 to 42 days of life. The control diet was based on soyabean, maize and wheat, in experimental diets 150/300 or 250/500 g/kg (in starter and grower, respectively) of cereals was substituted by dehulled oat or naked oat cv. Akt or Polar. Diets were unsupplemented or supplemented with an enzyme preparation (1 g/kg) which contained: 15 U amylase, 14 U protease, 400 U beta-glucanase, 400 U xylanase and 600 U cellulase per gram. Chickens were weighed individually but feed intake was measured in each replication. At 21 and 42 days of age, four birds from each replication were killed and the ileum contents were removed, centrifuged and the relative viscosity of the intestinal contents (RIV) was determined using a capillary viscometer. The experimental results were analysed using three-way ANOVA generated by the STATISTICA v. 5.1 package. Duncan's multiple range test was used to determine the significance of differences between means.
RESULTS AND DISCUSSION
Overall, the RIV of chickens fed experimental diets was higher than in controls. However, the performance indices obtained in chickens receiving enzymes were similar or significantly better than those in control birds. The dietary level of naked oats, cultivars and enzyme supplementation of diets significantly influenced body weight gains (BWG) and the feed conversion ratio (FCR) in broiler chickens (Table 1 ). In the case of the higher level of oats, enzyme efficiency was higher (L × E). The higher dietary level of both dehulled and naked oats cv. Akt resulted in better FCR during days 1-21 of life, but had a negative effect on this parameter obtained for 1-42 days of feeding (O × L). Kamińska (2003) found no significant changes of BWG and FCR in broilers receiving grower diets with 35% of naked oats, whereas Kosieradzka and Fabijańska (2001) showed a decrease of BWG of chickens receiving oats as the only cereal ingredient in the diet. Enzyme supplementation of diets containing cv. Akt oats resulted in the highest BWG (O × E). The enzymatic supplement decreased (P<0.01) the viscosity of chicken digesta. The influence of enzymes was most effective in the case of birds receiving diets with dehulled oats (O x E). Generally, chickens reacted to reduced RIV by significantly increasing BWG. There was also an enzyme-related improvement in feed conversion (P<0.01). Similar results were obtained in the studies of Svihus and Gullord (2002) and Lazaro et al. (2004) . 
